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Introduction 


An obvious limitation to anv detailed combust.on modeling is the coniparat'vclv short list of 

mmmm 

sSch 'mcchMisms fail to accurately capture the transition from non-buming to burning states due to 
laCk 0f ISiSf. of b, -component liquid droplets 

however, be rcadil> 


| U1 V'piVl W> » U w — 

“""’“““cordinelv. the combust, on of pure methanol land Imcthanol/wahtr , 

separate droplet combustion experiments which arc under d.\ C '°P™ ncd Dr op£ t l Combustion Experiment 
described below. 

Numerical Model 

The fulls time -dependent, spherically symmetric. 

modeled using the comprehensive mcthgiol correlations of H Lee, et. 
S a Kunh ^ a «“‘ " Ve K al were uiil.zcS to describe, respect, vely, the hqutd denstty^ 



variation, liquid'vapor equillibna. and the liquid diffusion coefficients of the binary mclhanoL'watcr 
nlixturc Results 


In nrHnr to refine the FSDC lest program and analvzc the subsequent results, the transient 
initiaTveatcr content increased from 25% to 50% due to the increase in extinction diameter. 


Table 1. 


Numerical results for mcthanol/walcr droplet combustion 1000 micron initial diameter. 1 atm. Air 
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1 pn a ss a> i 
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0 63 

1810 

3 37 

1 61 

101 

19 5 

w 

25 
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0 58 

1657 

2 85 

1 69 

236 

43 6 

0 53 

1453 

2 41 

1.20 
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n,clhan o1 mass fraction at^ic droptas rfa-c thus ■ .ord-MO ^'^.oplct surface Secondly 
, E’SS Jomc^s'ul.s in a higher h.cnl bc? l of vnponzn uon which requires an increased hea, 
^ ' flux applied to the droplet surface 





Figure 1. Gas phase species, normalized hea. release, and temperature profile surrounding 1mm methanol water droplets of 
initially 0. 25. and 50% ssatCT in 1 atm air 
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Flame Temperature (K| 


t^mncraturc As initial water content is increased, not onh docs the flame temperature decrease, but the 
variation in flame temperature with time is more pronounced and the drop oft in flame temperature a 
extinction is more abrupt 



water in 1 atm air 


Ficurcs ' throuch 5 show the instantaneous droplet radius Gasification rate (instantaneous time 
rate of chance of the square of the diameter), and average integrated droplet density These figures T ,c ^- 
Sow that the addition of water to the methanol droplet results in decreased gasification rate primarily due 
f™ °%J ^ffTcrcncx in mu al dcns.ts of the mixture The calculation of instantaneous average, integrated 
‘S *<f" s jfshovved lint for eaeh ease .he density variance. »as less than * .JunhS 
mmhu^Tion with the majority of the densitv variation occurring after flame extinction As shown 1 g ♦ 
the radius at which the droplet extinguishes (as signified by the sharp bend in the radius vs time curve) 
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Total Water Mass Fraction 


this 80% value >vas relatively to 

from the numerical modeling .hHaner nmmal cWcction due ,5 buoyancy 

IJouK'eSv c^mcc^c rate 

ft S „ h o° app?oael titiS ™Xllh.hc th awaurcontem This is no, surprising when eons, denng the 
differences bct'vecr, methanol Interestingly. th„ plot 

SfPSS Issive bSS mt°o P die dropleHA wh^llSta. urn? 
results when there is a net flow of w ater into the droplet). 



Conclusions 
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